Novel ultra-incompressible phases of Ru2C.
The crystal structures of Ru2C were extensively investigated using the structure searching method coupled with first-principles calculations. In contrast to the previously proposed P-3m1 phase, two energetically more favorable structures with space groups P-31m and P63/mmc were found, which are stable at pressure ranges of 0-32 GPa and 32-50 GPa, respectively. The dynamical stabilities of both phases at ambient and high pressures are confirmed by the phonon dispersions. Further calculations indicate that the two new predicted phases are ultra-incompressible metals due to a strong covalent Ru-C bond.